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Abstract. Atypical leiomyomas are histopathologically 
recognized by moderate to severe pleomorphic atypical 
tumor cells showing low mitotic counts without coagula-
tive tumor cell necrosis. The histopathological features and 
clinical behavior of these tumors are unclear. The surgical 
management of these lesions includes myomectomy and 
hysterectomy. The current study presents 5 cases of women 
with atypical leiomyomas that were managed surgically. 
The clinicopathological characteristics of the patients and 
recurrences were analyzed. The median age of the patients 
was 43 years old. While 3 out of 5 patients were treated by 
hysterectomy (with or without salpingo-oophorectomy), the 
remaining 2 patients were treated by myomectomy. The 
median mitotic index was 3 mitotic figures/10 high‑power 
fields. The post-operative course of all patients was 
uneventful, and there was no evidence of local or distant 
recurrence in a median follow-up time of 72 months. The 
treatment of choice for atypical leiomyomas is hysterectomy. 
However, myomectomy may be an option for fertility sparing 
cases. A thorough consultation with regard to the uncertain 
behavior of such tumors and a rigorous follow-up must be 
offered in such patients.

Introduction

Leiomyomas (fibroids) are the most frequent benign masses of 
the female genital tract, occurring in almost 25% of the general 
female population (1). Uterine leiomyosarcomas (LMS), on the 

other hand, represent ~8% of all uterine malignancies (2). The 
pre‑operative detection of LMS is difficult due to the clinical 
similarity with ordinary leiomyomas.

The classification of uterine smooth‑muscle tumors is based 
on the assessment of three histopathological characteristics: 
Mitotic count activity [mitotic figures per 10 high‑power fields 
(MFs/10 HPFs)], presence or absence of coagulative tumor 
cell necrosis, and degree of cytological atypia (2). Any uterine 
smooth-muscle tumor with an unusual combination of the 
aforementioned histopathological features that does not satisfy 
the diagnostic crit eria of leiomyomas or LMS according to 
the 2003 World Health Organization (WHO) classification of 
tumors of the female genital organs (mesenchymal tumors and 
associated lesions) is defined as a uterine smooth‑muscle tumor 
of uncertain malignant potential (STUMP) (3). The atypical 
leiomyomas are a special category of smooth-muscle tumors 
that are considered to be STUMPs by certain studies, while 
others consider them to be separate histopathological entity of 
smooth-muscle tumors for which there is limited experience or 
a low risk of recurrence (4,5).

The aim of the present case series was to add to the 
understanding of these tumor classifications using the 10‑year 
experience of a single institution in the management of atypical 
leiomyomas.

Materials and methods

Data collection. The clinical and histopathological records 
of the Third Department of Obstetrics and Gynecology, 
Aristotle University of Thessaloniki (Thessaloniki, Greece) 
were reviewed for the period between 2002 and 2012. Data 
were collected carefully, and only patients with a histopatho-
logical diagnosis of an atypical leiomyoma, independently of 
the surgical approach (myomectomy or hysterectomy with/
without adnexectomy), were included in the present analysis. 
The Institutional Ethics Committee of Aristotle University 
of Thessaloniki approved this research and the Institutional 
Review Board approved the present study.

Tumor definition. The histopathological criteria that were used 
for the definition of atypical leiomyomas were based on the 
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2003 WHO classification (3) as follows: Focal (or multifocal) 
or diffuse moderate to severe nuclear atypia, an absence of 
coagulative tumor cell necrosis and a mitotic index (MI) of 
0‑10 MFs/10 HPFs.

Patient characteristics. The characteristics of patient age at 
the time of treatment, the main clinical sign or symptom at 
the time of diagnosis, tumor size (maximum diameter) and 
the number of uterine tumors were reviewed. Furthermore, 
histopathological characteristics such as cellular atypia, tumor 
cell necrosis and MI were also assessed.

One of the main scopes of this study was also to record 
the clinical outcome of the patients, particularly in cases with 
recurrent disease.

Results

Clinical findings. In total, 5 patients with atypical leiomyomas 
were identified during the period of the study. The median age 
of these patients was 43 years (range, 26-46 years) at the time 
of surgery. While 3 of the patients (cases 1-3) complained of 
heavy menstrual bleeding (menorrhagia), a uterine tumor was 
identified during a routine gynecological ultrasound in the 
remaining 2 patients (cases 4 and 5). In one case (case 1), a 
hysterectomy confirmed the presence of multiple leiomyomas, 
as previously suspected from the ultrasound examination. All 
clinical findings are presented in Table I.

One of the patients (case 1) underwent a total abdominal 
hysterectomy with a bilateral salpingo-oophorectomy (BSO), 
while a total hysterectomy without BSO was the treatment 
of choice for cases 2 and 3. A myomectomy was performed 
in cases 4 and 5, via laparoscopy and laparotomy, respec-
tively. The surgical approach in the cases of myomectomy 
(laparoscopy vs. laparotomy) was exclusively based upon the 
surgeon's decision. A conservative approach was opted for 
in case 4, as the preservation of fertility was desired, and in 
case 5, due to the patient's young age and in order to preserve 
the any childbearing ability. These two patients underwent 
comprehensive counseling with regard to the risk of recur-
rence following a conservative approach and informed 
consent was routinely obtained from all patients prior to the 
surgical approach.

Pathological findings. In all 5 cases, the tumors were labeled 
as atypical leiomyomas based on their histopathological 

characteristics (Figs. 1 and 2). In the case with multiple 
leiomyomas (case 1), 1 leiomyoma was found to be atypical 

Figure 1. Case 5: Focus of the tumor with the cells showing moderate to 
severe atypia. Mitoses are ~3/10 high‑power field. There are no sites of 
coagulative necrosis (hematoxylin and eosin stain; magnification, x200).

Figure 2. Case 5: Focus of the smooth muscle neoplasm, where the tumor 
cells exhibit moderate to severe atypia (hematoxylin and eosin stain; mag-
nification, x400).

Table I. Summary of clinical histological findings of atypical leiomyomas of the study.

 Patient No. of Tumor   Tumor cell  Type of Follow‑up,
Case age, years tumors size, cm MI Atypia necrosis surgery months Status

1 46 4 6.0 4 Focal moderate to severe No Hysterectomy 132 AWND
2 43 1 5.0 2 Focal moderate to severe No Hysterectomy 108 AWND
3 42 1 4.0 3 Focal moderate to severe No Hysterectomy   72 AWND
4 43 1 4.0 5 Multifocal moderate to severe No Myomectomy   28 AWND
5 26 1 6.5 3 Diffuse moderate to severe No Myomectomy   15 AWND

MI, mitotic index; AWND, alive with no disease.
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and the remaining 3 were characterized as ordinary leio-
myomas. The median diameter of the tumors was 4.5 cm 
(range, 4‑6 cm) and the median MI was 3 MF/10 HPFs 
(range, 2‑5 MF/10 HPFs).

Clinical outcomes. Clinical fol low-up was avail-
able for all patients for a median period of 72 months 
(range, 15-132 months). The post-operative course of all 
patients was uneventful and no recurrences were observed 
during the follow-up period.

Discussion

Atypical leiomyomas are uterine smooth-muscle tumors 
of controversial nature for clinicians and pathologists. It is 
unclear whether they represent a completely benign variant of 
typical leiomyomas or uterine STUMPs.

The term STUMP, according to the WHO definition for 
tumors of the uterine corpus, includes the smooth-muscle 
tumors that do not fulfill the histopathological criteria for 
typical leiomyomas or LMSs, actually being neither benign 
nor malignant (3). The histopathological criteria required 
for the definition of atypical leiomyomas are the absence of 
coagulative tumor cell necrosis, a MI of <10 MFs/10 HPFs and 
diffuse, focal or multifocal moderate to severe atypia. Clearly 
there is an overlapping of the definition between the two enti-
ties.

Bell et al (Stamford study), in a historical study of 
213 patients with problematic uterine smooth-muscle 
neoplasms, did not use the term ‘STUMP’ (4). However, 
according to the diagnostic strategy used, four groups of 
problematic uterine smooth-muscle tumors were distin-
guished with unclear clinical behavior. More specifically, 
cases with diffuse moderate to severe cellular atypia, without 
coagulative cell necrosis and an MI of <10 MFs/10 HPFs 
were found and termed ‘atypical leiomyomas with low 
risk of recurrence’, while cases with focal or multifocal 
moderate to severe atypia, without cell necrosis and an 
MI of <20 MFs/10 HPFs were characterized as ‘atypical 
leiomyomas with limited experience’. Furthermore, cases 
without atypia or with mild atypia, with no coagulative cell 
necrosis and an MI of ≥20 MFs/10 HPFs were defined as 
‘leiomyomas with increased MI but with limited experience’, 
and tumors without atypia or with mild atypia, with an MI of 
<10 MFs/10 HPFs and with coagulative cell necrosis were 
defined as ‘smooth‑muscle tumors with low malignant poten-
tial’ (4).

However, cases similar to the latter histopathological enti-
ties were characterized have been characterized as STUMPs 
by other studies. For example, Fletcher (6) defined uterine 
tumors with diffuse or multifocal moderate to severe cyto-
logical atypia with an MI of <10 but >7 as STUMPs, while 
Bell et al (4) defined them as atypical leiomyomas with a low 
risk of recurrence. The literature by D'Angelo and Prat (7), 
and Nucci and Oliva (8) is also in agreement with Nucci's 
terminology. In addition, Zaloudek (9) defined a STUMP as a 
uterine smooth-muscle tumor without cell necrosis, an MI of 
≥5 and focal moderate to severe cytological atypia, a definition 
that overlaps with the ‘atypical leiomyomas of limited experi-
ence’ in the Stanford study (4).

Another crucial controversy relates to the patients with 
‘leiomyomas with bizarre nuclei’. These are a specific 
histopathological category with an extremely low MI of 
<2 MFs/10 HPFs, and showing similarities with atypical 
leiomyomas (coagulative necrosis and cytological atypia) 
with regard to other histopathological characteristics. Certain 
studies have suggested that leiomyomas with bizarre nuclei are 
an almost benign variant of typical leiomyomas (10), while the 
WHO classification includes leiomyomas with bizarre nuclei 
in the definition of atypical leiomyomas (3).

It is clear that there is a wide range of histopathological 
characteristics of atypical leiomyomas. The key question is 
whether it is meaningful to classify uterine smooth-muscle 
tumors with extremely similar characteristics in different 
groups with different terminology. In our opinion, this is 
indeed crucial for the prognosis of the patient. The recur-
rence rate in the group of patients with ‘leiomyoma with 
bizarre nuclei’ is non‑existent according to the literature. 
In an analysis of 24 patients with leiomyomas with bizarre 
nuclei treated by hysterectomy (n=20) and myomectomy 
(n=4), Downes and Hart (10) demonstrated no evidence of 
recurrence after a mean follow-up time of 11.2 years. The MI 
in this study ranged from 0 to 2.8 (mean, 0.8). Similar results 
were found by Evans et al (11). By contrast, smooth-muscle 
tumors with a MI range of 0 to 10 MFs/10 HPFs, without 
coagulative cell necrosis and diffuse or focal/multifocal 
significant (moderate to severe) atypia, actually ‘atypical 
leiomyomas’, showed different clinical outcomes with regard 
to the prognosis of the patients. In Stanford's study, from the 
46 patients with a diagnosis of an ‘atypical leiomyoma with a 
low risk of recurrence’ (no coagulative necrosis with diffuse 
significant atypia and a variable MI of 0‑10 MFs/ 0 HPFs) 
who underwent a hysterectomy or myomectomy, one of the 
patients developed extensive pelvic and abdominal relapse 
two years after a hysterectomy. The patient was further treated 
with debulking and adjuvant chemotherapy and radiotherapy, 
and she was alive with disease 60 months after the second 
treatment. All the other patients were alive in a follow-up 
time ranging from 24 to 116 months (4). However, in the same 
study another three cases initially treated conservatively 
with myomectomy underwent a subsequent hysterectomy 
due to a residual tumor, which was identical with the tumor 
that was recognized in the myomectomy specimens (4). No 
recurrent disease was noted after hysterectomy in the former 
patients. The present analysis in a similar group of patients 
demonstrated no recurrences in a median follow-up time of 
72 months (range, 15-132 months). In another previous study, 
1 out of 13 patients with atypical leiomyomas, all treated 
by myomectomy, presented with local recurrence at the site 
of primary myomectomy 22 months after the initial treat-
ment. The patient was again managed by myomectomy and 
remained alive without evidence of disease at 35 months after 
the second myomectomy. However, no relapse was recorded 
for any other patients during the follow-up period (5). In the 
present study, no relapse was observed in the two patients 
who were treated conservatively in a median follow-up time 
of 22 months.

Laparoscopic myomectomy was performed in one case from 
the present study. Laparoscopic myomectomy appears to be 
more advantageous compared with laparotomic myomectomy, 
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as it is associated with reduced post-operative pain, shorter 
hospitalization and a lower risk of post-operative adhe-
sions (12,13). However, there is a lack of evidence concerning 
the relapse rate of patients with atypical leiomyomas treated 
by myomectomy via laparoscopy.

The age of the patient is extremely important in the inves-
tigation of uterine smooth-muscle tumors. Women diagnosed 
with LMSs are on average almost 10 years older than those with 
leiomyomas, and the majority of them are >40 years old (9). 
The age of women diagnosed with STUMP and a subsequent 
recurrence is lower than the age of women characterized by an 
uneventful follow-up. Ip et al showed a difference of 3 years 
between the patient group of STUMPs with subsequent recur-
rence (mean age, 44.5 years) compared with those without 
recurrence (mean age, 47.5 years) (14). Similarly, in another 
study, the patients without relapse were on average 10 years 
older (mean age, 43.9 years) compared with those with recur-
rence (mean age, 33.7 years) (15). Atypical leiomyomas are 
rare in postmenopausal women (9). The mean age in the 
present study group was 43 years old, which is in accordance 
with the previous studies.

The majority of leiomyomas are asymptomatic and diag-
nosed during routine gynecological examinations. Submucosal 
leiomyomas are the most frequent cause of abnormal bleeding 
(menorrhagy). Large intramural leiomyomas may be associ-
ated with infertility or chronic pelvic pain (16). The palpation 
of leiomyomas is difficult unless their diameter is large (16,17). 
Imaging techniques, such as computed tomography or magnetic 
resonance imaging, are not able to distinguish whether the 
mass is benign or malignant (18). Therefore, to date, there is no 
reliable method to pre‑operatively clarify the specific category 
into which a uterine smooth-muscle tumor belongs.

The present study is not without limitations, the most 
important being the small number of patients and the short 
follow-up time, particularly for the patients treated conserva-
tively.

In conclusion, when a histopathological diagnosis of 
atypical leiomyoma follows a myomectomy, a hysterectomy 
should be the treatment of choice. When fertility preservation 
is important, a myomectomy may remain a treatment option, 
although a comprehensive consultation with the patient, 
concerning the risk of recurrent disease and the close-up that 
will be required, must be undertaken. Further studies with 
longer follow-up periods and a larger number of samples are 
required in order to confirm or reject the present results associ-
ated with the safety of myomectomy for patients with atypical 
leiomyoma.
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